Purpose: To determine the impact of the Institute of Medicine recommendations regarding patient safety on medical education resources in the United States. Methods: Medical textbooks representing major disciplines of medicine in the United States were surveyed for patient safetyYrelated keywords, and content presented was quantified. Allopathic medical school curricula in the United States were reviewed for required or elective patient safety coursework using an on-line database, and specific curricula details were described. The Accreditation Council for Graduate Medical Education Residency Review Committee program requirements for accreditation were reviewed, and patient safety content was quantified. Results: Fifteen (54%) of the most recently published textbook editions reviewed contained patient safety information, and 11 of those (73%) specifically cited the Institute of Medicine report. Of the latest edition textbooks with safety keywords present, 67% dedicated entire chapters to patient safety or quality improvement. In 2007 and 2008, 
I
n November 1999, the Institute of Medicine (IOM) reported that in the United States, avoidable medical error accounts for between 44 ,000 and 98,000 patient deaths annually. 1 As a result, public initiatives and medical institutions have focused on reducing medical error by improving patient safety. 2 It is unclear, however, whether the emphasis on patient safety has permeated into undergraduate and graduate medical education.
If there is to be a reduction in patient harm from medical errors, medical trainees must be schooled in patient safety practices. As such, residents and medical students need to be informed regarding medical errors and patient safety. In February 1999, the Accreditation Council for Graduate Medical Education (ACGME) introduced 6 general competencies for residents to emphasize educational outcome assessment in residency programs and in the accreditation process; however, at that time, there was no required patient safety content. 3 Although a limited number of patient safety curricula for medical students and residents have been reported at individual teaching centers, it is unclear whether academic institutions have universally incorporated patient safety into training programs. 4, 5 The purpose of this study was to determine the impact of the IOM recommendations regarding patient safety on medical education in the United States. Specifically, we sought to assess whether there has been an increase in patient safety content in core medical textbooks and required curricula of U.S. undergraduate and graduate medical education programs since the publication of the IOM report.
METHODS
Medical textbooks representing major disciplines of medicine in the United States were surveyed. A sample of core textbooks was chosen from the following specialties: anesthesia, internal medicine, pediatrics, surgery, family medicine, emergency medicine, obstetrics and gynecology, neurology, and critical care medicine. Textbook titles were chosen for review after consultation with a reference librarian and an informal survey of course directors and medical professionals in their respective fields. At least 2 different textbook titles from the same specialty were evaluated. The table of contents and the subject indices of the latest available edition published in English were reviewed. Patient safetyYrelated keywords, including Bpatient safety, safety, error, medical error, medication error, and quality improvement,^were targeted. If any keywords were identified, the information provided was quantified. When patient safety keywords were found in the most recent edition of a specific textbook, the prior edition, if available, was reviewed to assess whether there was a change in patient safetyYrelated content.
The IOM`s definition of patient safety, Bfreedom from accidental injury due to medical care,^was used for qualitative analysis. Safety-related topics that covered intentional harm or negligence or complications because of lack of training were not included in this analysis.
Allopathic medical school curricula in the United States were reviewed. The American Association of Medical Colleges (AAMC) Curriculum Management and Information Tool (CurrMIT) was used to identify curriculum-specific subject matter and content. 6 This password-protected database maintained by the AAMC offers support services designed to help medical schools manage and report on medical student curriculum. Curriculum Management and Information Tool can be used to obtain detailed comparisons of curricula among U.S. and Canadian medical schools. Curriculum Management and Information Tool was searched in reverse chronologic order starting with the graduation year of 2008 using the keyword Bpatient safety^until no results were obtained. Additional searches were performed using safety-related keywords, including Bmedication error,^Bhuman error,^and Badverse event^to capture additional classification schemata.
To examine the impact of the IOM report on graduate medical education in the United States, the ACGME Residency Review Committee (RRC) program requirements as of July 1, 2007 for anesthesia, internal medicine, pediatrics, surgery, family medicine, emergency medicine, obstetrics and gynecology, and neurology were reviewed. 7 The presence or absence of patient safety as a required topic within the published accreditation criteria was noted. In addition, keywords related to patient safety such as systems errors, medical error, medication error, or other qualitative topics related to the assessment and prevention of medical error were noted.
RESULTS

Medical Textbooks
A total of 28 separate medical textbook titles were reviewed. 8Y35 Based on the contents of the latest editions, a previous edition was obtained for 12 textbooks.
36Y48 Forty-one individual textbooks were reviewed. The latest edition publication dates ranged from 2003 to 2007.
Fifteen (54%) of the most recently published editions reviewed contained any of the selected keywords (Fig. 1 ). Of these 15 books, 10 (67%) listed Bpatient safety[ specifically. Actual safety content varied by topic (Fig. 2) . Ten (67%) dedicated entire chapters to patient safety or quality improvement, with chapter length ranging from 3 to 41 pages. The IOM report To Err is Human was cited within the referenced material in 11 (73%) of the 15 textbooks. Twelve (80%) latest edition textbooks containing patient safety keywords had earlier editions available for review. Patient safety information was found in 50% of the earlier published editions of the same title. All of the latest edition anesthesia and emergency medicine textbooks reviewed contained patient safety information, whereas none of the neurology textbooks reviewed contained patient safety information. One anesthesia textbook had both a chapter dedicated to patient safety and a separate chapter related to health care quality. Since 2004, there has been an annual increase in the number of U.S. medical schools reporting patient safety topics within their required or elective courses (Fig. 3) . A more detailed examination of these courses revealed that many medical school courses did not actually contain specific patient safety content as defined by the IOM. Searches containing other patient safetyY related keywords did not result in any additional medical schools identified.
Graduate Medical Education
All of the ACGME RRC program requirements contained patient safety content. The context in which patient safety was listed was identical across all disciplines. Specifically, patient safety was mentioned in 2 distinct areas required for accreditation: system-based practice and work-hour restrictions. Under the core competency of system-based practice, the ACGME requires that residents must Bwork in interprofessional teams to enhance patient safety and improve patient care qualityI^With respect to work-hour restrictions and the learning environment, the ACGME mandates that residency programs Bmust be committed to and be responsible for promoting patient safety and resident well-being...^In addition to the previously discussed findings, patient safety also appeared in the RRC program requirements for obstetrics and gynecology under guidelines for supervision of residents where Bsupervision of residents in obstetrics and gynecology is required to ensure proper quality of care, education, patient safetyI^D
ISCUSSION
This descriptive study aimed to assess the impact of the 1999 IOM recommendations regarding patient safety initiatives on medical education in the United States by quantifying patient safety content in popular medical textbooks and undergraduate and graduate medical education curricula. Despite the increased attention to patient safety after the publication of the IOM report, only half of the most recent editions of core medical textbooks reviewed contained any patient safetyYrelated content. However, the significance of the IOM report was reflected in the fact that 75% of the textbooks with patient safetyYrelated content specifically referenced the original IOM report as motivation for including patient safety topics in the text.
In contrast to textbooks that were published around the time of the IOM report, there has been a notable increase in the number of recent editions that have incorporated patient safety material. There remains substantial variability in the quantity of information presented, however, with some books dedicating a few sentences and others devoting entire chapters to the topic of safety. On the whole, textbook editors have not adequately emphasized patient safety as a core topic. Textbooks covering high-risk medical fields such as surgery, obstetrics, and critical care medicine inconsistently presented patient safety material.
Overall, undergraduate medical education has failed to adequately incorporate patient safety into the current required or elective curricula. The fact that only 10.4% of all U.S. medical schools formally offer any specific courses covering patient safety highlights the discrepancy between knowledge required of practicing physicians and medical trainees. It is an unrealistic expectation for medical school graduates to incorporate patient safety practices into their professional careers without receiving adequate exposure during their undergraduate or graduate medical training. To create a true climate of safety, exposure to patient safety must be emphasized at all levels of training.
Although most medical schools have not incorporated patient safety into their undergraduate curricula, some institutions have started small patient safety training initiatives. Pilot programs have been implemented to reduce prescribing errors, enhance medical event reporting, and improve hand-off procedures. 49Y51 It is promising that there has been a steady increase in the number of medical schools providing patient safety content to their graduates; however, the rate of incorporation into curricula is lagging behind the demand for proficiency in professional patient safety practice. Medical schools must drastically increase the attention given to patient safety to maintain pace with other health care institutions.
The accreditation activities of the ACGME contribute to promoting patient safety by requiring residency programs to address patient safety within the competency of system-based practices and by mandating compliance with the resident work-hour limits. The ACGME now requires patient safety education to meet 1 of the core competencies, which represents a significant change from the original 6 competency requirements where no patient safety content was mandated. However, the ACGME does not provide specific content requirements for patient safety, instead relying on the individual residency program to define the scope of patient safety education required to meet the competency.
The AAMC suggested that the ACGME rubric fails to specifically address patient safety and identified methods to adopt patient safety education to fulfill the ACGME requirements. 52 Special topics, including analysis and discussion of near-misses, patient hand-offs, and the impact of errors and adverse events on trainees, all need to be incorporated into residency training to adequately address the ACGME requirements. Furthermore, the importance of patient safety training in residency programs was emphasized by the American Board of Medical Specialties' recommendation to introduce questions related to patient safety into medical specialty board certification examinations.
There are a number of limitations to this study. Although the textbook list was compiled after consultation with research librarians and practicing physicians, it is possible that some widely used titles were overlooked. As such, replication of this study may be challenging. In addition, some textbooks may have contained patient safety content that was not referenced in either the index or the table of contents. Editors may have intentionally omitted patient safety as a topic, instead deferring to books and journals dedicated specifically to patient safety. The fact that more than half of the most recent textbook editions surveyed did include patient safety content supports the notion that patient safety can be addressed in general medical textbooks. The curricula provided to the AAMC by medical schools may have been abbreviated, and the CurrMIT search may not have captured all of the medical schools who offer coursework in patient safety. Although multiple patient safetyY related keyword searches were performed, it is possible that an individual institution`s categorization of the topic limited the results. Curriculum Management and Information Tool also reflects the coursework required of a graduating class, and results may not reflect ongoing changes in current medical school coursework.
CONCLUSIONS
Knowledge of patient safety is a critical element to providing quality health care in the United States. The current medical education resources and undergraduate medical curricula do not adequately reflect the directive to increase patient safety and reduce medical error. Patient safety education is now required for residency program accreditation, yet the scope and breadth of requisite material remain undefined by the ACGME and is highly variable among different residency programs. Medical editors have not fully incorporated patient safety material into core textbook content, highlighting the discrepancy between physician training and mandates placed on practicing physicians. Additional emphasis on patient safety in all areas of medical education is necessary before the IOM recommendations regarding patient safety can be fully realized.
